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(54) DENTAL PROSTHESIS 

(57)Abstract: 

PURPOSE: To provide the dental prosthesis which has 
excellent bioaffinity. can easily by produced, is 
correctable in shape by cutting after production and can 
reproduce the aesthetic property approximate to the 
aesthetic property of the natural tooth. 
CONSTITUTION: This dental prosthesis 50 has an inside 
layer part 51 which consists of glass ceramics having 
low transparency to the extent of shielding the colors of 
an abutment tooth 53 and an outside layer part 52 which 
is arranged on the side outer than this inside layer part 
51 and consists of glass ceramics having the 
transparency higher than the transparency of the inside 
layer part 51. The inside layer part 51 is produced by 
casting and molding a glass compsn. with which 
crystallization is liable to progress. A glass compsn. with 
which the crystallization more hardly progresses than 
the glass compsn. of the inside layer part 51 after 
crystallization is cast and molded and the outside layer 
part 52 is laminated by casting on the inside layer part 

51. The inside layer part 51 and the outside layer part 52 are thereafter subjected to a heat 
treatment to crystallize, by which the dental prosthesis 50 is obtd. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]0rthoprosthesis comprising: 

An inner layer part which consists of crystallized glass which has transparency low to such an 
extent that a color of a bridge abutment can be covered 

An outer layer part which consists of crystallized glass which has transparency higher than 
transparency of said inner layer part arranged outside said inner layer part 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to orthoprosthesis 
[0002] 

[Description of the Prior Art]In recent years, the orthoprosthesis excellent in aesthetics and 
biocompatibility made from ceramics is in the limelight. The following is known as orthoprosthesis 
made from the conventional ceramics. 

[0003](1) Orthoprosthesis what is called by metal baking porcelain which produces an inner layer 
part by a lost-wax-casting method using the alloy for porcelain printing, and is baked after **** 
(ing) dental porcelain as an outer layer part to this inner layer part 

[0004](2) Orthoprosthesis made from the all porcelain which ****(ed) and calcinated, produced 
dental porcelain for the inner layer part on the metallic foil or the fire refractory material, and 
was able to be printed on this inner layer part in dental porcelain as an outer layer part (JP.64- 
64647,A). 

[0005](3) Orthoprosthesis which produced the inner layer part by the die-sinking-electric- 
discharge-machining method using the electrically-conductive-ceramics sintered compact, and 
was able to be printed on this inner layer part in dental porcelain as an outer layer part (JP 2- 
2551 35.A). 

[0006](4) The glass ceramics which deposit the crystal of a mica crystal, a mica crystal and a 
SUPONJUMEN crystal, calcium phosphate, etc. are molded by a lost-wax-casting method. What 
is called orthoprosthesis made from crystallized glass that performed the stress relief heat 
treatment and was crystallized (JP,62-1 2637,A. JP,51-73019,A, JP,56-49145,A). 
[0007](5) Orthoprosthesis colored by performing predetermined heat treatment after applying 
the stain material which molds glass ceramics by a lost-wax-casting method, heat-treats after 
that makes it crystallize, obtains a glass-ceramics molding body, and contains a metallic element 
on the surface. 

[0008](6) The prosthetic appliance for dentistries which heat-treated and produced after molding 
an inner layer part by a lost-wax-casting method using glass ceramics, ****(ed) dental porcelain 
to this internal layer as an outer layer part, and was able to be printed on it (this people patent 
application Japanese Patent Application No. No. 214979 [ three to ]) 
[0009] 

[Problem(s) to be Solved by the Invention]However, the above conventional orthoprostheses 
have the following faults. That is, since elution of the metallic component from the alloy for 
porcelain printing used for the inner layer part to into the mouth produces the orthoprosthesis 
by the metal printing porcelain of a conventional example (1), there is a problem which causes 
allergy to metal. 

[0010]Orthoprosthesls made from the all porcelain of a conventional example (2), 
orthoprosthesis which was able to be printed on the electrically-conductive-ceramics sintered 
compact of the conventional example (3) in dental porcelain, And about the orthoprosthesis 
which was able to be printed in dental porcelain on the inner layer part which consists of glass 
ceramics shown in a conventional example (6), skill will be taken to perform ♦loie* of the 
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porcelain, and baking in these manufactures, and a mechanical strength will deteriorate that it is 
easy to produce air bubbles inside a prosthetic appliance. It is difficult for the porcelain to 
perform shape correction within the mouth after manufacture generally, since hardness is higher 
than a natural tooth, and. on the other hand, there is a fault which is easy to wear the natural 
tooth which carries out an association to orthoprosthesis while in use. 
[001 llThe orthoprosthesis produced by carrying out the casting mold of the glass ceramics 
shown in a conventional example (4) is excellent in the point that can give desired shape easily 
and manufacture does not take skill. However, since it is once molded by casting and comprises 
a single material, only the thing of single transparency can be manufactured with a single color 

by crystallization. , ■ ..l j. • 4. • i 

[001 2]If its attention is paid to the coloring to orthoprosthesis. after applying the stain material 
containing a metallic element like the orthoprosthesis of a conventional example (5). the coloring 
method which performs predetermined heat treatment will be used well. However, it is difficult to 
reproduce the transparent portion like [ of a natural-tooth amputation stump part ] enamel also 
by this method. On the other hand, in orthoprosthesis. in order to reproduce the transparency of 
a natural-tooth amputation stump part, it is possible to make transparency of the whole 
prosthetic appliance high, for example, but since it Is influenced by the color of a bridge 
abutment, it is inferior to aesthetics, ^■. ,•4. j 

[0013]This invention is carried out in view of this point, is excellent in biocompatibility. and can 
be manufactured easily, and the shape correction by cutting is possible after manufacture, and 
orthoprosthesis which can reproduce the aesthetics approximated to the natural tooth, and a 
manufacturing method for the same are provided. 

[0014] . , 

[Means for Solving the Problem and its Function]This invention provides orthoprosthesis 
possessing an outer layer part which consists of crystallized glass which has transparency higher 
than transparency of an inner layer part which consists of crystallized glass which has low 
transparency to such an extent that a color of a bridge abutment can be covered, and said inner 
layer part arranged outside said inner layer part. ... u- u 

[001 5]A process of carrying out the casting mold of the 1st glass-ceramics constituent which 
presents low transparency, and obtaining an inner layer part to such an extent that a color of a 
bridge abutment can be covered after crystallizing this invention. A process of carrying out the 
casting mold of the 2nd glass-ceramics constituent which presents transparency higher than 
transparency of said inner layer part on the surface of said inner layer part, and obtaining an 
outer layer part after crystallizing. A manufacturing method (henceforth the 1st manufacturing 
method) of orthoprosthesis possessing a process which heat-treat to said obtained inner layer 
part and said outer layer part, and they are made to crystallize is provided. 
[001 6]A process heat-treated and crystallized with prescribed temperature after this invention 
carries out the casting mold of the glass-ceramics constituent. After carrying out the casting 
mold of the glass-ceramics constituent on the surface of said inner layer part, a manufacturing 
method (henceforth the 2nd manufacturing method) of orthoprosthesis possessing a process of 
heat-treating, making it crystallizing at a temperature lower than temperature which crystallized 
said inner layer part, and obtaining an outer layer part is provided. 

[001 7]A manufacturing method of orthoprosthesis this invention is characterized by that 
comprises the following (henceforth the 3rd manufacturing method). 

A process heat-treated and crystallized with prescribed temperature after carrying out the 
casting mold of the glass-ceramics constituent. 

A process of making it heat-treating and crystallizing in time shorter than processing time which 
crystallized said inner layer part after carrying out the casting mold of the glass-ceramics 
constituent on the surface of said inner layer part, and obtaining an outer layer part. 
Hereafter, orthoprosthesis of this invention and a manufacturing method for the same are 

explained in detail. . j. 1 

[0018]Orthoprosthesls of this Invention comprises a crystallized glass layer more than two-layer 
[ from which transparency differs mutually ]. That is. orthoprosthesis possesses an outer layer 
part which consists of crystallized glass which has transparency higher than transparency of an 
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inner layer part which consists of crystallized glass which has low transparency to such an 
extent that a color of a bridge abutment can be covered, and an inner layer part arranged 
outside an inner layer part. 

[001 9]A difference of transparency of crystallized glass of an inner layer part and an outer layer 
part IS produced by [ of crystallized glass in crystallized glass which deposits the same crystal ] 
differing comparatively (henceforth a degree of crystallinity). for example. That is. transparency 
becomes low. so that a degree of crystallinity becomes high. It depends for a degree of 
crystallinity of crystallized glass on temperature and time of a presentation of a glass-ceramics 
constituent, and heat-treatment. For example, it is so highly transparent that a glass-ceramics 
constituent which is hard to crystallize is used in same cooking temperature and cooking time 
Transparency is so low that time of heat-treatment is so long that temperature of heat- 
treatment is high when the same glass-ceramics constituent Is used. 

[0020]As for an inner layer part, it is preferred to assume ivory which has low transparency to 
such an extent that a color of a bridge abutment can be covered, for example, crystallized glass 
with a high degree of crystallinity was consisted of, and was approximated to a inner layer of a 
natural tooth. On the other hand, as for an outer layer part, it is preferred to have transparency 
higher than an inner layer part, for example, to comprise crystallized glass with a low degree of 
crystallinity. and to have transparency equivalent to an amputation stump enamel part of a 
natural tooth. 

[0021]As for an inner layer part and an outer layer part, it is preferred that **** laminates 
mutually. With ****, dental wax is used on an inner layer part manufactured previously a wax 
pattern corresponding to shape of an outer layer part is ****(ed), and a sprue wire spr^e pin Is 
attached to this wax pattern. Subsequently, a dental investing material Is used based on a wax 
pattern, a mold Is produced in accordance with a conventional method, and it says joining an 
inner layer part and an outer layer part by slushing and casting a melting object of a glass- 
ceramics constituent which constitutes an outer layer part in this mold. Orthoprosthesis of this 
invention can be made not only Into two-layer structure but into multilayer structure. 
[0022]Although a glass-ceramics constituent which consists of a presentation which deposits a 
mica crystal and spodumene is used as a raw material, crystallized glass used for 
orthoprosthesis of this invention Is not limited to this, but if It Is a system of glass ceramics 
which can adjust a degree of crystallinity by changing glass composition, it can be used. 
However, especially a glass-ceramics constituent that deposits two or more kinds of crystals a 
mica crystal and a crystal which can give a mechanical strength like a spodumene crystal, from a 
field of machinability and a mechanical strength is preferred. It is also possible to color using 
stain material in accordance with a conventional method on the surface of an outer layer part 
and not only a transparent feeling but a color tone can also be reproduced. 
[0023]According to orthoprosthesis of this invention which consists of the above composition 
since an inner layer part comprises a crystallized glass crystallization thing with low 
transparency, a color of a bridge abutment can be covered, influence of a color of a bridge 
abutment comes out to the surface, and aesthetics is not spoiled. Since an outer layer part 
comprises a highly transparent crystallized glass crystallization thing, textures nearer to a 
natural tooth can be reproduced and aesthetics Is improved remarkably. 

[0024]The whole orthoprosthesis comprises a crystallized glass crystallization thing with easy 
cutting. For this reason, compared with orthoprosthesis using the conventional porcelain shape 
correction within the mouth is also easy. Since It has hardness comparable as a natural tooth it 
does not happen easily to wear a natural tooth which carries out an association to 
orthoprosthesis within the mouth, either. Since crystallized glass is excellent in biocompatibility 
rnJfoK?rf *° ^ oi^hoprosthesis using conventional metal, without causing allergy' 

L0025jOn the other hand, each manufacturing method of orthoprosthesis of this invention 
obtains orthoprosthesis whose transparency of an outer layer part is higher than an inner layer 
part by laminating crystallized glass in which degrees of crystallinity differ by ♦***. 
[0026]A glass-ceramics constituent in which the same crystallization temperature differs from 
the degree of precipitated-crystal-izing in time is used for the 1st manufacturing method That 
IS, a glass-ceramics constituent which crystallization cannot follow easily is used for an outer 
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layer part at an inner layer part using a glass-ceramics constituent which crvstallization tends to 
follow. Generally, there are few elements used as a crystal nucleus, and it is known for a ^'stem 
of glass ceramics with which the same crystal deposits that crystallization will become d'^cult 
to follow a glass-ceramics constituent containing many elements which constitute a network of 
glass. Under the present circumstances, temperature and time of heat-treatment are the same, 
and it is sufficient for them. 

r0027]After casting an inner layer part, it is made to heat-treat and crystallize at a 
predetermined temperature, and after the 2nd manufacturing method ranks second and makes an 
outer layer part laminate by **** on an inner layer part, it heat-treats to obtained casting and it 
is made to crystallize it at a temperature lower than crystallization of an inner layer part In this 
case, heat-treatment time of an inner layer part and an outer layer part is the same, and it is 

[oSSAftIr casting an inner layer part, it is made to heat-treat and crystallize in predetermined 
time and after the 3rd manufacturing method ranks second and makes an outer layer part 
laminate by **** on an inner layer part, it heat-treats to obtained casting and it is made to 
crystallize it in time shorter than crystallization of an inner layer part. In this case, cooking 
temperature of an inner layer part and an outer layer part is the same, and it is sufficient for it. 
[0029]However. a glass-ceramics constituent of a different system which deposits a crystal in 
which an inner layer part differs from an outer layer part may be used. However, since 
orthoprosthesis whose transparency of an outer layer part is higher than an inner layer part can 
be obtained by changing any one of a presentation of a glass composition, cooking temperature, 
or the cooking time, it excels in the above-mentioned 1st - the 3rd manufacturing method with a 
point which can simplify a manufacturing facility and manufacturing conditions. Depending on a 
degree of crystallinity of a glass-ceramics constituent to be used, it decides on temperature and 
time of above-mentioned heat-treatment. 

[0030] According to the manufacturing method of the above orthoprostheses. an inner layer ^rt 
and an outer layer part which consist of crystallized glass in which degrees of crystallinity differ 
are laminated by ♦***. For this reason, a process of needing **** of porcelain in manufacture of 
the conventional porcelain orthoprosthesis and skill like baking is not included, but since shape 
working requires only **** of an easy wax pattern, working efficiency of orthoprosthesis 
improves remarkably. 

[Example]Hereafter. the example of this invention is described in detail with reference to 

drd wi n fi[s 

An example of the manufacturing method of the orthoprosthesis which example 1 inner layer part 
and the outer layer part were made to crystallize on the same conditions using the glass 
ceramics constituent which has a presentation different, respectively is explained. First, after 
fusing the batch which mixed the various raw materials shown in Table 1 by the predetermined 
presentation at 1480 **, it was made to quench, and two sorts of glass-ceramics constituents a 
and b were produced. 
[0032] 
[Table 1] 
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[0033]Two sorts of glass-ceramics constituents a and b deposit a mica crystal and a 
SUPONJUMEN crystal by making it heat-treat and crystallize. When the batch formulation of the 
glass-ceramics constituent a is crystallized in the cooking temperature and cooking time of the 
glass-ceramics constituent b more nearly same than batch formulation, how which crystallization 
in which a crystal deposits follows is large a little. Next, the 1st wax pattern which consists of 
shape equivalent to the inner layer part of orthoprosthesis was ♦*»Mt(ed) and produced using 
dental wax. 

[0034]The produced 1st wax pattern 1 1 was Joined to the vertex of the truncated cone part 13a 
of the Kulu Siberut former 13 via the sprue wire sprue pin 12, as shown in drawing 1 . 
Subsequently, on the edge part of the base part 13b of the Kulu Siberut former 13. the ring 14 
was laid so that the 1st wax pattern 1 1, the sprue wire sprue pin 12. and the truncated cone part 
13a might be ****(ed). Next, the dental investing material made into slurry form was slushed into 
the inside of the ring 14, and the 1st wax pattern 1 1 was made buried. After the dental investing 
material solidified thoroughly, the Kulu Siberut former 13 was removed from the dental investing 
material, it calcinated with prescribed temperature, and the 1st mold 20 with which the sprue 
wire sprue pin part 22 corresponding to the cavity 21 corresponding to the 1st wax pattern 1 1 
and the sprue wire sprue pin 12 was formed in the inside as shown in drawing 2 was obtained. 
[0035] Subsequently, after fusing the above-mentioned glass-ceramics constituent a at 1450 ** 
and cooling to 1250 **. it slushed into the 1st mold 20 heated at 550 **. and cast centrifugally. 
and the 1st casting equivalent to an inner layer part was obtained. Next, the 2nd wax pattern 
which has the shape which **** dental wax on the 1st obtained casting, and is equivalent to an 
outer layer part was produced. 

[0036]The 1st casting 31 and the 2nd wax pattern 32 were joined to the vertex of the truncated 
cone part 34a of the Kulu Siberut former 34 via the sprue wire sprue pin 33. as shown in drawing 
3. Subsequently, on the edge part of the base part 34b of the Kulu Siberut former 34. the ring 35 
was laid so that the 1st casting 31. the 2nd wax pattern 32, the sprue wire sprue pin 33 and the 
truncated cone part 34a might be ****(ed). Next, the dental investing material made into slurry 
form was slushed into the inside of the ring 35, and the 1st casting 31 and the 2nd wax pattern 
32 were made buried. After solidifying a dental investing material thoroughly, after removing the 
Kulu Siberut former 34 from a dental investing material, it calcinated with prescribed 
temperature, and the 2nd mold 40 with which the sprue wire sprue pin part 42 corresponding to 
the cavity 41 corresponding to the 2nd wax pattern 32 and the sprue wire sprue pin 33 was 
formed in the inside as shown in drawingj^was obtained. Subsequently, after fusing the above- 
mentioned glass-ceramics constituent b at 1450 **, it cooled to 1250 **, and it slushed into the 
2nd mold 40 heated at 550 **, and cast centrifugally, and the 2nd casting that is equivalent to an 
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outer layer part at the 1 st casting obtained the zygote joined by **** 

[0037]AII over the heating furnace, to 750 **. temperature up of the obtained zygote was earned 
out. and it was held with 20 ** the heating rate for /for 2 hours. Then .mmed.ately after carn^mg 
out temperature up. holding for 2 minutes and making it crystallize to 910 ** with 20 more ** the 
heating rate for /. annealing was carried out all over the heating furnace. This obtained the 
orthoprosthesis 50 of the two-layer structure which consists of the inner layer part 51 and the 
outer layer part 52 laminated on this, as shown in dravying. 5. .... , 

[0038]when this orthoprosthesis 50 is crystallized [ the inner layer part 51 and the outer layer 
part 52 ] in the respectively same cooking temperature and cooking time, after carrying out the 
casting mold of the glass-ceramics constituents a and b in which how to follow crystallization 
differs - simultaneous — heat-treatment - ** ~ now. it is. For this reason, the degrees of 
crystallinity of the inner layer part 51 and the outer layer part 52 differed, and transparency 
differed. Namely, although the zygote of the 1st casting and the 2nd casting was heated in the 
same temperature and time. Since the 1st casting comprised the glass-ceramics constituent a 
of the glass composition which crystallization tends to follow, crystallization of glass ceramics 
fully progressed and transparency became low to sufficient grade to cover the color of the 
anchor tooth 53. On the other hand, since the 2nd casting comprised the glass-ceramics 
constituent b of the glass composition which crystallization cannot follow easily compared w^h 
the glass-ceramics constituent a. its degree of crystallinity was low and it was able to reproduce 
the transparency approximated to the amputation stump part of the natural tooth. . ,. . . 

r0039]Even if the maximum temperature of heatH:reatment was raised to 950 ** and it abolished 
retention time, the above-mentioned orthoprosthesis 50 and the same orthoprosthesis were able 
to be obtained. After heat-treating to the 1 st casting to some extent and crystallizing it 
beforehand, the above-mentioned orthoprosthesis 50 and the same orthoprosth^is were able to 
be obtained also by casting the 2nd casting and joining on the 1 st casting, like **** 
The example which heat-treated to Example 2 next the inner layer part, and the outer layer part, 
and they were made to crystallize at a different temperature using the same crystal glass 

constituent is described. . , u ■ t ui^ o Uw f-u^^ 

r0040]First. after fusing the batch which mixed the various raw materials shown in Table 2 by the 
predetermined presentation over 2 hours at 1470 **. it was made to quench in carbon and two 
sorts of glass-ceramics constituents c and d were produced. 
[0041] 
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r0042]Next the 1st mold for casting the 1st casting of the shape equivalent to an inner layer 
part according to the same procedure as Example 1 was produced, the above-mentioned glass- 
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ceramics constituents c and d were cast, and the 1 st casting was produced, respectively. All 
over the heating furnace, to 750 **, temperature up of the 1st obtained casting was carried out 
and It was held with 15 ** the heating rate for /for 2 hours. Then, annealing was carried out in 
the afterbaking furnace which carried out temperature up, was held for 1 minute, and was 
crystallized to 950 ** with 15 more ** the heating rate for /. and each inner layer part was 
obtained. 

[0043]Next. according to the same procedure as Example 1, the casting mold of the above- 
mentioned glass-ceramics constituents c and d was carried out on the obtained inner layer part, 
and the zygote to which the 2nd casting was joined by casting on the inner layer part was 
obtained. Temperature up of this zygote is carried out to 750 ** with 15 ** the heating rate 
for /all over a heating furnace, and it holds for 2 hours, temperature up is carried out to 900 ** 
at 15 more ** the heating rate for /. and immediately after holding for 1 minute and making it 
crystallize, annealing was carried out all over the heating furnace. Thereby, the orthoprosthesis 
of the two-layer structure which comprised the glass-ceramics constituents c and d was 
obtained, respectively. 

[0044]Thus. an inner layer part and an outer layer part are heated at a different temperature 
respectively, and the obtained orthoprosthesis is crystallizing them, although molded from the 
same glass-ceramics constituent. For this reason, the degrees of crystallinity of the inner layer 
part and the outer layer part differed, and transparency differed. That is. since the inner layer 
part was crystallized at a high temperature, crystallization fully progressed, and transparency 
became low to sufficient grade to cover the color of an anchor tooth. On the other hand, since 
the outer layer part was heated at a low temperature compared with crystallization of an inner 
layer part, it was able to reproduce the transparency which a degree of crystallinity is lower than 
an inner layer part, and was approximated to the amputation stunip part of the natural tooth 
The example which heat-treated to Example 3 next the inner layer part, and the outer layer part, 
and they were made to crystallize in time to differ at the same temperature using the same 
crystal glass constituent is described. Two sorts of glass-ceramics constituents c and d which 
consist of various raw materials shown in Table 2 like Example 2 were produced 
[0045]Next. the 1st mold for casting the 1st casting of the shape equivalent to an inner layer 
part according to the same procedure as Example 1 was produced, the above-mentioned glass- 
ceramics constituents c and d were cast and the 1st casting was produced, respectively All 
over the heating furnace, to 750 **, temperature up of the 1st obtained casting was carried out 
and It was held with 15 ** the heating rate for /for 2 hours. Then, annealing was carried out in ' 
the aflerijaking furnace which carried out temperature up, was held for 30 minutes and was 
crystallized to 900 ** with 15 more ** the heating rate for /, and each inner layer part was 
obtained. 

[0046]Next, according to the same procedure as Example 1. the casting mold of the above- 
mentioned glass-ceramics constituents c and d was carried out on the obtained inner layer part 
and the zygote to which the 2nd casting was joined by casting on the inner layer part was 
obtained. Temperature up of this zygote is carried out to 750 ** with 15 ** the heating rate 
for /all over, a heating furnace, and it holds for 2 hours, temperature up is carried out to 900 ** 
at 15 more ** the heating rate for /. and immediately after holding for 1 minute and making it 
crystallize, annealing was carried out all over the heating furnace. Thereby, the orthoprosthesis 
of the two-layer structure which comprised the glass-ceramics constituents c and d was 
obtained, respectively. 

[0047]thus. the obtained orthoprostheses differ at the same temperature, although an inner layer 
part and an outer layer part are molded from the same glass-ceramics constituent, respectively 
-- time heating is carried out and It is crystallizing. For this reason, the degrees of crystallinity 
of the inner layer part and the outer layer part differed, and transparency differed. That is since 
total heat-treatment time was long enough, crystallization fully followed the inner layer part and 
transparency became low to sufficient grade to cover the color of an anchor tooth. On the other 
hand, since heat-treatment time of an outer layer part was short compared with crystallization 
of an inner layer part, it was able to reproduce the transparency which a degree of crystallinity is 
lower than an inner layer part, and was approximated to the amputation stump part of the natural 
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tooth. 

[Efftct of the InventionlAs explained above, according to the orthoprosthesis of this invention 
since transparency can cover the color of a bridge abutment by an inner layer part low enough, 
aesthetrcs can be prevented from the influence of the color of a bridge abutment com.ng out to 
the surface, and being spoiled. Since the outer layer part comprises a highly transparent 
cr^s^llized glass crystallization thing, the textures nearer to a natural tooth can be reproduced 
a^d aesthetics is improved remarkably. Since the whole o^hoprosthesis comprises a crvstaHized 
glass crystallization thing with easy cutting, the shape correction within the mouth is also easy. 
Since it has hardness comparable as a natural tooth, it does not happen easily ^ jvear the 
natural tooth which carries out an association to orthoprosthesis w.th.n the "[l^"*^^' 
[0049]Since the inner layer part and outer layer part which consist of crystallized g'^ss m which 
degrees of crystallinity differ are laminated by **** according to the manufacturing method 
the orthoprosthesis of this invention. The process of needing special skill is not included but 
since shape working requires only **** of an easy wax pattern, the working efficiency of 
orthoprosthesis can be raised remarkably. 

[Translation done.] 
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